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[0114] ^<k«>-o©, ^<t>^^y*##**^^**^** 

PrkLX, TVy^V^h?^^?*^?^*^ (TVTMCTS) *>^-«rJB 

[0115] 01O^^^^/^h^^^n^^^a^^(TVTMCTS)^^-^l 
. 099X 10 _1 Pa-mVstt*&U KF**200W\ttS^XJ&mJ&iffl&i*&^ 
fttttettftK) Uiov^-C, 7-y**«*^^«f (FT-IR) l!U:o-CR«3t«: 
H**fc**fci3*-*-. **tt«fc*(cnf ^ ^«rt»Jfc*(a. u) 

fc»-O»fr(«*1040cm- 1 ff3© , Si-CH^C^^SOOcm-^^^SOcm- 1 

#5£)^c-H^(^^3ooocm _1 #)fi) , imm-rzmm'-ttmmztitco 

£<d«l si-H^^^Hi-5llv^^ll]t 0 -^(^#:l400cm- 1 #i£)^WJ$ 

^jBH«tf-^(C = C|S^#«£«fc*«910cm- 1 , 990cm"\ 1400cnf l & 
[0116] H10fca%&h*J5fcU m«*t***KttSt-OHKfiH-rW^bA'(S 



WO 2005/053009 
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[0117] h or«WM«oxMi**^«art-*« s . £b 

[0118] HI 1 fc, ^^^U-C^^^^X^^^^^^^b^^ 13 ^^^ (TVTMCTS) 
^y^-£2. 746XlO- 2 Pa-mVsX«l. 099X 10 _1 Pa-mVs^U RF«^J 

746Xl0- 2 Pa.mVsO#^^^oV^0. 30nm. JS»«t»**l. 099X10"^. 

[0119] ^ii^^j:9#b^fc#a«^^^^^3nm^±r^^©#a® 

IfiRlft^ Thermal Desorption Spectroscopy (TDS) mfeZft^t^ 3n 

[0120] ^ttfh^WW^/nHy (TVTMCTS) * 

y^-Sri. OSSXIO-'Pa-mVsttl&U )WLfc*«WMI KittSIMUi lcov> 
^ W7 ^-^^SL/7K*ttr*»aCRBS/HFS)«feKlW. *+5£**>» 
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[0121] mn 



7CM 




O 


[0. 95 


c 1 


2- 18 


H 


5. 52 



[0122] 



Vr-omim. 0/Si=l, C/Si=3, H/Si=6T?Sfe«. ttoT. J&fcatfc 
Ktt, **JS^*^H-o-f o/>fcv*Ufcfc*oW 

[0123] ^b9^/^^^/V^n^b^>n^i7-^^-^^*Sr2. 74 

6X10- 2 Pa.mVs-l. OSQXlO^Pa-mVs*^^**. RFlt^OOWK*^ 

**»*#H^<Mv/cm)«r. mm*v 
-tmmmmA/cm 2 )*^* v^mmnm^miMv/cmKia^xi x 10 

- 9 A/cm 2 ^T> W)±ft5MV/cm^±^U MOSFETfW*G>£«K 

[0125] mr.(ommmm 

v (3V3IPC3S) ^y^-^tbtl RU6SJBS©^S:^Ji6U^©-efe«o n= 

4<Dlll«#»^^^«TVTMCTS Mfc7) i:tt:^U-C, n=3(D3V3IPC3S<Z> 
^^^n^^^^v-n^^^iC^^^o rtftfcfc, 3V3IPC3SO# 
^#fed^3&SrtadS0. 35nm*^TVTMCTS©0. 45nm* i:Jfctfcl/C/Jv*V\, 



[0124] 
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[0126] ^,«^n^^©-^©««^«^l&»^**»^^* fc * a ^* 
*1*^*#oVvCVV&. -Ttett, 3V3IPC3Ste, i*)/»Sttfert^lLi: 

[0127] *^1W«»^*5VN-C, |«Wl^yT^U-C^y^A8. 45 X 10" 1 

Pa-mVsSr»»b-C3V3IPC3SJSJ|SKrl. 70 X 10 _1 Pa'm 3 /s^ftLt^lr 

[0128] ^yr^atf ww>«i, #*w*fcur^y*AS:i. euox ur 

W/st«U BDfclUfcSAUfc. 350 c C^ctvfcS^7JPW3t^fe20 
Omm * (O^y^S* (¥2***K) 2**»UT*5#. *feKlKlMlttE*360P 
aKlWEU e^30Omm#©^l7— yK4K:«««13. 56MHz, RFlg^SO- 
700W©il&jaSiS:BtfniU ^XVm#^5-«t^, i^y=ivS*R2-bfclMW»S:^ 

"izrtiis-rs. ^^-ci»^Jp^3(DM^35o < c^brt^, s«inmias3o 
[0129] Hi3K^aK«iOT^--»#tt«3©ft*sr*-r. Bai4ki, jfc»***RF'< 

ffv^riWBW6tt«T«*. Jt«m*(k)t>«^*r5. PltRF^j-CJfclWSi:. 
3V3IPC3S«, TVTMCTSICJt^XriaiE«fle*l6l±U ^Kki&^i-^ 
«fg.£frfCo 3V3IPC3Sr*RF«*S:10OWfcTrC<ft«i-*fclt»«* 1 l>2. 3* 
^«^^^«^^ 0 i^^^ M ©^^^*^^3V3IPC3S^/^ 

[0130] Hl5^3V3IPC3Si3J;tmTMCTSSrfflV^, RF«*200Wt?jaK**t*Ji 
^^n©FnR^^bA4r*i-. 2850-3000cm- 1 #ifiOP^il5tt 0 -^«. CH 
^^©H-r^Ofc^, 3V3IPC3S^£9t°-^^<. ^1500^"%^ 
«3V3IPC3S^0O^^Wi-^C^H 3 ^^ili-6t°-^^«a!l$^Co-^ 

TVTMCTS^W^^Si-CH *tefcoV vCtt, TVTMCTS#«**fc!Wfe 

3 



w PCT/JP2004/017697 
WO 2005/053009 ^ 

\?~?*^x\^tmmiswu FTiR^tff^^^ m*mz.K. svsipcss 
[oi3i] n^mm^3V3wc3swM^ximm^m^m^nh^ 

* fcfiU*£K,TV ^ WMHtefrfco at****'!* v ^to«d* 

[0132] ,j^3C|^IU:9*ft«*0*T^*«^"- n=4«tiV'j 

*©TVTMCTSS:J®Wi:U-CfflV^»^. W^TL#f»0. 6nm#T*ofc. - 
n=3©3V3IPC3SJSmrfflV^»^. WSaiffttftO. 3nm*"C*)0^ i" 

[0133] [f^O^lfl] 

A^*a^^^>^>^-*« v ^ BMWB^fcb-CMiWfci:** (NO) *r 

*HW»»K*VN-Cr4, ^yT^tb-C. -y*A8. 450Xlcr 1 Pa.mVs^ 

H2tc*^^«*PP»35Kl*SV^«ftU 1. OQQXlO^Pa-mVs-Sr^UfCo 3r 
^^^bX^y^^^l- 690X 10 _1 Pa-mVs}ftU £fet-5. 
408X 10 _2 Pa-mVs-2. 197X 10 _1 Pa-m 3 /sON OtRKSlKfAbfc. 
[0134] K*airtKltt. 350^l^^S^n^3^fcb^Cfe¥^^2«r®cg 
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SbK^OWl»ffi*360PalcWEEU ^r? .yK4fc«*13. 56 

MHz, RFm*200W©i«Ji**rff J»U-C^9X^ft«fe**. 2|&JIKWHR2±K: 

[0135] H18K1, «giNOiJDi^»Tto **r*N20©#*&*(Pa-m 8 
[0136] Hl9fc, riUB6«fc«^^^^«*fc«>»«**^- WttttiWMJ** 

[0137] NO^V^^^^^^^^^S^^^^^ ^ * m ^^" e ^ i0 " C 

[0138] c^-eflf Kftifctt, «ra^y##***^*^*<* a^r*^***** 

[0139] *0©*W4*HHU N 0=2. 197X 10- 1 Pa.mVs*-e-C*»5^. 2. 197X 10" 



„, PCT/JP2004/017697 
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[0140] NOW. 408X 10- 2 Pa.mVs, 1. 099X lO^Pa-mVs, X»2. 197 

mz&XVtcSi-O&MfcmOAOcm 1 ^) , Si-CH^C^mSOOcm- 1 ^ 
1250cm^#3©, C-H»*(*»3000cm^^ fcfiiara^^* 5 **** 
fbfco Si-Hj^^jBH«»V«tttf-^(«*1400cm" 1 #3E)t> 

C«#)^jBH«^-^(C=C3»#^#fti-«fc«E»10cm"^ 990cnr\ 1400 
cm-^T^lSOOcm-^^l-mtl^t-^fim^^^d^fCo 

[0141] **u H20*>fetW «dtt»K««l»»t NWWBiOJ: 

Bias, Hio^-TN o«anUcv«(-rft*>t», JB-©3WW«fc««IMM» 

[0142] ^c,7fM$ttfc^^^iiSi^H^SHi-^^b^(Si-OH^^#^i-?> 
i:^^3200^3500cm- 1 #}fi^^*S^^f-^) aMK»&*VCVMfcV\ Kffc: 

©*&*H otecs. gwrawufcH otrwta**^ lo&csLk-wmm 
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[0143] h oi-mmmKXoxm^hmMtr^iDK n«Hc«©JWt«r*c«. 

[0144] N OSrl. 099XlO- 1 Pa-mVs^PbT^U^^?#«il^^^^ 

X&Z^btfWM&fotio 
[0145] *2tt, N O&l . 099 X lO^Pa-mVstRJPb-C^UfclftMtfcoV 91f7 

[0146] [^2] 







O 


11. 15 _ 


c 


2. 35 


H 


5- 16 



[0147] ±1B©#Wtt*W\ N OSr«aWbfc»#t!l*5V -Ob. WBMiK^bfclft 

**l*vs&. ww^tu-cN o*#a«^ ^x^^J^Mfe**** 

[0148] ftot, */^-©3liJ«JtO/Si=U CXSi=3, H/Si=6Ki£VX, l&J&Stl 
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[oi49] n?^^^^^^^^®^* 1, 09 

9X10- 1 Pa-mVsi:U NOttKS. 408X 10' 2 Pa-m 3 /s, 1. OQQXlO^Pa 
•m 3 /s, 2. 197X 10 _1 Pa-mVs^U RF^200Wfc*V^jfcL**»Kfc 
OWt\ itfim^a'J^C^^i-o «tt»N 0©«JP*(Pa-mVs)Sr, ^ 

^U^JftOim^ll^fc^^ NO^ttiiabf 

[0150] f£o-C, RF**200WWtW, ^(CN O^L^S^t^ 

[0151] 13231^ x^^/^^^^n^h^n^^^^--^^*^ 1 - 09 
gxiO^Pa-mVsirUN OW««5. 408X10- 2 Pa-mVs, 1. 099X10 _1 Pa 
•mVs> 2. i97X10- 1 Pa-mVsi:URF*^200W^*5VN-C7#^bfcil6^^ 
oWC, mW«m«H4*W^*«**^i-o *«tt«JH«(MV/cni)«:, « 
Witty-***** (A/cm 2 ) y-:WI»tttJHMeiMV/«n» vT 1 

[0152] ^±<^m^ *mm&mz***»mK* m^^^m-r^mmxm. 

[0153] 



PCT/JP2004/017697 

WO 2005/053009 J ' 

LTv^ (siH 4 ) v yfc*&K:ov ^16 W^oi ^f&BJ1-3o 

[0154] *mm&m\^Xte. **»T#XkVX. -y*A*8. 450X10- 1 Pa.mVs(5 
H2K^^b«WP«S35K:S3V^bU 1. 099X lO'Va-rnVsCDSi 

[0155] Lhr^rt?airtfcwu 35ox:\^fitcmmmm^b^^mwm^2 

Sr«WU-C*S#, §bKlSJSSltt£E*360Palt«JEU ^ .yK4fc***l 

3. 56MHz, RFm*200W<OWJi»^U-C^X-e«»fe**. ^#fr»R2 

[0156] 024l^5iS^SiH 4 ^7Jn*^OS8#^i-o^^SiH 4 <D^*(Pa.mV 
8)*. »«^3SS(nm/min)^-r o S»«5K, SiH OttttftlCJtfll 

^^y*^****^ BWM«ttBtf-3eii«r 

[0157] ^m<Dmmm^ SiH =1. 69X10"^^*^*^ 1. 69X10-P 

^^i/y^#fe^>^<^-°^^^^*^^^^ nTV ^ # ^ w 
[0158] H25R1, nhnt^um^itmmmootsmmmt<Dm^B-r 0 uomi 
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S?,|CglS*ir4ffi*360PaClfcffiU V** yK4K***13. 56MHz, RF 

ofc 0 SiH ©W»«i), itfl«W J W««-6«l«l«:*l-fc» /hfcXlMftiLtfc 
[0159] ^3l^-t-^*-Fm^fcSL/7KmM^«CfL(RBS/HFS)^l^^ WW* 

[0160] [^3] 



3V3IPC3S 



Si=10 
O/Si 



He=8.45xi0' 

Pa-mVs 
SiH 4 =0 

Pa-wVs 



1.12 



He=8.45 x 10 

Pa-m'/s 
SiH 4 =0.67 

Pa-mVs 



He-8 45 X 10"' 

Pa-mVs 
SiH,=1.35 

Pa-m'/s 



1.0 



1.13 



6.10 



3.05 



6.84 



1.0 



3.08 



[0161] 



[0162] 
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[oi64] ^mu **ftvy=>^ku-c^^(siH 4 )ftfflv^ 

tU^C «^tfby^/l^9^(SiH(CH a ) K ^^/^^(SiH 2 (CH 3 
) )^/^V7^(SiH (CH K S^V(Si a H)ft^TSfeo-Cbn»«>»* 

3 

[0165] [^5160^7^^] 

*nby VndHtt' (3V3IPC3S) ^-e-fcJBV \ «JlP^-C*>6«{WIWf^U"CN 

[0166] 2 *|HW«K:*JV^H:. *^Ttf*bVX. ^y***8. 450X lO-Va-mVsCS 
00sccm)£#^Ut o W»^hP^^by>f^/^^^^^ 
tt, B92lC*^biWiP»36lC*V^«ffcU 1. OSgxiO^Pa-mVsfcfft 
j&Ufco ft^Wf^tUX^y^^l- 690X lO^Pa-rnVs^U KJ&^l^Ab 
fc.*bKl3. 38XlO- 2 Pa.mVs^l. 35X lO^Pa.mVsCN OWili^ 

[0167] ^^lrt^^,350r^^fcnfcS»^3^fe^^fe^#^S^2^e 
U-C*5#, *bKSJiSaittff*360PalcH£EU ^l7-^yK4Kl»Wl3. 56 



WO 2005/053009 
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MHz, RF«*200WOiliji»HIlPbT^X-eft«feft*. ^J»friS«2Ji© 
[0168] H27K1, ijMBfiflE^N 0«*P*fc©BB»«^r. Ii»N 0«l(Pa-mV 

[0169] #R^y *A#J^*Ut*>, j«B»IEW:»ff-««r*l'fc» NOtfflv^ 

[0170] ^0<DWiHlHtt,NO=l. 69X10^Pa-mVs*«Sfe6«S, 1. 69X10^Pa 

[0171] 028lc#b^fd^0^it^«^(k)^NO^*fcoM#^i-o^^i^ 

fe|CgJSSlttffi*360PalC|fcEU 3/irl7-^yK4lC«g£«[13. 56MHz, RF« 
[0172] n ott»*.fcr**l*v » - ©«»tBklBI«^*»^««^T^ N 2 



WO 2005/053009 



41 



PCT/JP2004/017697 



[0173] ^4^1-7^^ 
[0174] »4] 



3V3IPC3S 



Si=1.0 



O/Si 



C/Si, 
H/Si 



1.0 
1.0 



10.0 



H*=8 45x10 

Pa-mVs 
N 2 O=0 

Pa-mVs 



1.0 



1.12 
2.89 



6.10 



He=8.45Xltf 

Pa-m 3 /s 
N 2 O=0.67 

Pa-mVs 



1.0 



1.15 



3.10 



6.98 



He=8.45*10" 

Pa-m 3 /s 
N 2 0=1.35 

Pa'tnVs 



1,0 



3.33 



[0175] 



[0176] 



[0177] 



Wfe^^^ (3V3IPC3S) ^ 
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fc*^-©flwi&**\ *mfcWMmt&tt<<* »*ku-cjt»«*tt»« 

[0178] ^3ft^b**©iSH4{ktt. ^9X^©^/^-«ri«<*r *£k 1"*fc> WF 
-To 

[0179] «WtNO^^t^ ^9X^*-C«^S^A'«fe«^ 

fflft** -*ft«* (CO) , rm&m (C0 2 ) (ROH, RttKflS**) ♦ 

5 o t *=«-a*ut:hu * wa~-*, ^tasta^-*. /-^tW7 
[oi80] c^A^^ife^B] 

zu&u ^tcmitm^t\,xmmitr.mm (no) sra^urjaa^ofc** 
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[0181] **yT#xbLX* *TY7\£^;v^yy^^y?n-r^y^v^s * l, 

^JVJ»5. 070 X lO^Pa-mVs. ^^n^rt^^^n^f^/^-t- 
ML^X^V^J^S. 450X10 _1 Pa-mVst:tt^b7^o 

[0182] ^h^tf^/Vxb^^^^^b^^^^^^"^ 01 ^^^^^ 16 
afc*5WC*ft;U 0-1. 099X10-^a-m a /8«K»Ufco S^=A^** 



X 10- 3 Pa-m 3 /s^bfc o SfeKU ZMbtoBmtbbKO-e. 760X 10" Pa-m 
*LT*#.ffi*360Pa|Ci*EU S^I7-^Kfc«**13. 56MHz,RF**2 

[0183] |g3o^c^^^^/^^^^^^^^7VP^i^^(TVTMCTs)^/^-^:. 

^if^/l^n^^^^n:/^ (BCB) *t/n— S^v^j&KSrfTofc* 
nm/min) *&To TVTMCTS^/^"&^BCB^y^-»^^ffl^T^ 

tsry^oT, ^^^/^b^y^/^^^^b^^ 13 ^^^^" 7 ^ 0 ^- ( (TV 

TMCTS/ (TVTMCTS + BCB) ) = lK ^/^t^^^ 
;^—(Ofy ( (TVTMCTS/ (TVTMCTS + BCB) ) =0) &/B V ^dt^ifcLT, 

[oi84] ^-©ft^Jt^i : itt£mmx\ imm&ttizms&^b&M. 

TVTMCTS ^E- y^-tBCB^y-7-^P^^«b/t^, TVTMCTS^7^ 
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[0185] l>U5#b, TVTMCTS^/^-^BCB^7^-0#t|-lt?rl : 1 tt*t. 
[0186] H3<TO*. N 0=6. 760X 10- 2 Pa'mVs^(D^^VX^K NO*S 

[oi87] H3iKi, *>^-^j*wfc«m«o«»**^. mmtt*&&ut*s*- 

[0188] v^-/^*^^^^ 13 ^^ (BCB) Sr-0#»fc»©^C* 

[0189] x^^/^h^/V^^^H^^^^^C^M^^^^^^^^ 
(^^yT^)^^^fflV^^^C#^((TVTMCTS/(TVTMCTS+BC 

B))=l)i^ Si^**^^*^^^*^^* 131 * 9 ^^" 9 * 
BCBlg£((TVTMCTS/(TVTMCTS + BCB)) =0) KttUT'>&V 

teV^««*ft#B^^-C**. TVTMCTS^7^-tBCB^/-7" 
fc©P?*ft#e»Ufe»&. TMTMCTS^/^-l^o-C^^^rt^^. BCB-e 

jm&fctlHtffc** »E«ae3»s*#v^Jtf|«*W:i«<*«. fot.TVTMCT 
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[0190] Thy^^Vy^^^^^ (TVTMCTS) *^fcsnr 

- / ^n^^^yV^D^^y^-i:^nx.-CN 2 0^3. 380 X lO^Pa-m 3 

/smmvtcm^ itmmmnm^m^.TVTMCTs^y^-mm2. ?4exi 

0- 2 Pa«mVslC^V>-C(TVTMCTS/(TVTMCTS + BCB) =0. 783)i§*^ 
[0191] TVTMCTS^/^-<DfrZm^X&mZft^m^ Jfir<D^»^i^U^ 

[0192] -2re, BCB-e ;^~<D^m^xj&mZft^M&. no»Uv 

BCB^r/^-^N OW^7X-7^l^l^l^ftt5t^, BCB*v^-a>fcjH* 

[0193] NWSi^V^, BCB*/^-©*»»*6,l=ai^ 

*WP**<fc». *WW*^<t5fcft^ TVTVCTS*r/^-2tt£> BCB 
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[0194] H32KU (TVTMCTS) t. 

^-^sv^ls^/Vtv-fTl'*;^- (BCB) k*m V ^rf«b*Jft»RSr 

^ K«**fL/7K* itnfrtwa. (rbs/hfs) sac &xm&&mut#* 

[0195] »»J*«fls***^:^ il*©***^*©^*^*^*^*^* 

[0196] mtf . HasicsH-WKi, immtt^-airw-ArwrA*^ 

b9 ,>^^V(TVTMCTS)*^-l. 099X10 _1 Pa-mVs^N 2 O=l. 099 
X lO'Va.mVs^W, TVTMCTS^/^-«£2. 746X lO^Pa- 

mVsCU p^(^^/^n^^^i/^n^^/-7-7. 605X10' 3 Pa 
•m 3 /s3tt*N 0=3. 38Xl0- 2 Pa-m 3 /s^^i-?>o ^OfM^i^^V 
TMCTS*/4-l. 099XlO- 1 Pa.mVsi:NO=l. 099X lO^Pa-mVs^ 
jj ^ r5o ^i7-^yK4|!ltt, 13. 56MHz, 200 W©RF«* 

[0197] -^-3S©^n-fe^^^-CtT9r^-C% )^©±T®©^^-*^^ S ^ rtgP 

TVTMCTS) »^t^^ (BCB) *r^-RV 

[0198] ^ ^ y ^ f 
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[0199] 4&mm&*****Bfc. mmtt*mitttnt<D®m&*fo±.^^ 
[0200] *mjmmz***mm*> amtix. j^vx*^**™*^^* 

[0201] [fg-btf>H«^:i 

gam^^b^MOSFET^^^OV ^Xm.W-fZ 0 H34tt. MOSFET9W 

[0202] ±ss«^#MSs^«^^«^ , ® l - ov '" cm ^ i " 6 ° ^y=">-as«7 
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So 

[0203] mz. ±mmmx~m&^tcMosFET^ux<D±tmmm mmmisimm 

[0204] v r72tm^f^osFKT±\mmw^vrm74tm-'m @ ^nmm 
-rz> 0 

[0205] m-m a mmmm75±^ pRmzxm-rz* m^^->^^txp 

[0206] ^LfciH^OrtaS^tfMOSFET^/W^^ffilC, «ttHfc/<9T 

@|gIE^77/5^/&«o 
[0207] i ««77»*J*Ufcfe* JiKl»-irr»nWft»K79at*J«U $ 

m-Zo @SKJKMW79©±^«lfc»^yTS78S^^5o 
[0208] jttWR^yrJi78*»*bfcfe. £©±fcPR!»J&fct-*. ElM^-^&w 

^^^TK7^^^^oT^-^TS^B^79aS:^ria^aF^^ 
[0209] ^UfclfT^-/^t^^^SP^tfMOSFET^^O^®^ 
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[0210] #-vrr85*mmJ!Lh. *©±K»rifT»iawe»«8ia«^^u *&k:»h 
u-c ^h® BjgMi«a8a!i8i©±ic«i^^yTJi78s^^i-5. 

[0211] «ttk^yr»7aWritufcb, ^©±k:pr«K^jW«. S»^-^ 
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